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SECTI ON 03410

PLANT- PRECAST STRUCTURAL CONCRETE
04/ 03
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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: This gui de specification covers the
requirenents for precast non-prestressed concrete
used for structural purposes (planks, columms, etc.)
and for mnor architectural purposes (copings,

wi ndow sills, etc.) in building and waterfront
facilities construction. This guide specification
does not cover precast concrete wall panels (Section
03450, "Plant-Precast Architectural Concrete"),

maj or precast non-prestressed architectura

concrete, or precast concrete which is site

manuf actured and shall not be used for bridge or
roadway construction. Precast concrete sound fences
shoul d be considered in lieu of block walls for use
where sound barriers are used for noi se abatenent.

Conmment s and suggestion on this specification are

wel cone and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

Brackets are used in the text to indicate designer
choi ces or locations where text nust be supplied by
t he desi gner.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: The followi ng information shall be shown on
the project draw ngs:
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PART 1

1

1. Live and dead | oads, and whether the topping is
i ncluded in the dead | oad.

2. Details of fitting, bearing, and connections.

3. Location of expansion and control joints.

4, Style and area of steel fabric reinforcenment in
areas where required. Kind and size of reinforcing
bars and spaci ng.

5. Strength and type of concrete.

6. Detail of placenent of sealant or fillers in
j oi nts.

7. Fire rating.
8. Lightweight concrete unit weight.

9. Special requirenents for concrete cover over
r ei nforci ng.

10. Areas where toppings are required, indicate
areas where the full thickness of the topping is not
present.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

| TALI AN LAWS AND NORMB (D. M) (LAW (CI RC.)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: Italian |laws and nornmatives are the

| egi sl ative regul ati ons and decrees issued by the
Italian governnment in the formof |aws, norns,
decrees, circulars, and letters. These Laws and
Decrees concur together with Nornms and Standards
in formng the governing directives for
construction.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

Law 595

Law 1086

(26 May 1965) Technical characteristics
for hydraulic binders

(5 Novenber 1971; Rev. 1983) Technica
norns for the cal cul ati ons, executions and
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testing of norns and prestressed
rei nforced concrete structures and net al
structures

DM 9/1/96 (9 January 1996) Technical norms for the
design, execution and testing of
cast-in-place reinforced concrete,
pre-cast prestressed reinforced concrete
and steel structures

D.M 16/1/96 Technical norns relative to genera
criteria for building safety verification
and for |oads and superi nposed | oads

| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d

Uni ficazione" for Italy and is available only in
the Italian |language. It is the National Standard.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI 3160 (1983) Special, wear-resisting steel sand
castings - Qualities, requirenents and
tests

UNI 3740-1 (1999) Steel Fasteners - Technica
specifications - Generalities

UNI 5294 (1978) Mechani cal tests of ferrous
material - Reverse bend test for stee
W res

UNI 5591 Thi ck hexagon nuts(special purpose) - |1SO
meteric coarse thread, Finish A

UNI 5592 (1968) Hexagon nuts - | SO neteric coarse
and fine thread, Finish C

UNI 5712 (1975) Hi gh-strength | arge hexagon bolts
for structural engineering - 1SO netric
coarse thread

UNI 5713 (1975) Hi gh-strength | arge hexagon nuts
for structural engineering - 1SO netric
coarse thread

UNI 5714 (1975) Chanfered plain washers for
hi gh-strength bolts for structura
engi neering

UNI 5727 Hexagon head bolts - 1SO neteric coarse
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

5743

6127

6130-1

6130-2

6132

6687

7451

7548-1

7549-1

7549-2

7549-3

7549- 4

7549-5

7549- 6

7549-7

pitch thread, product grade C

(1966) Metallic protective coatings of
ferrous materials - Zinc layer uniformty
test on hot galvanized nmaterials - Preece
t est

(1998) Concrete specinens for strength
tests - Making and curing

(1980) Concrete specimens for nechanica
resi stance tests - Formand sizes

(1980) Concrete specimens for nechanica
resistance tests - Mulds

(1972) Destructive tests of concretes -
Conpr essi on test

(1973) Cenent nortar - Hydraulic shrinkage
determ nation - Laboratory test

(1984) Malleable iron sand castings -
Devi ations for dinmensions w thout

tol erance indication and nmachi ni ng

al | onances

(1992) Lightweight concrete by expanded
clay or shale - Definition and
classification

(1976) Lightwei ght aggregates -
Definition, classification and grading

(1976) Lightwei ght aggregates - Visua
identification of expanded shal es and cl ays

(1976) Lightweight aggregates - Sieve or
screen anal ysi s

(1976) Lightwei ght aggregates -
Determ nation of the bulk unit weight

(1976) Lightwei ght aggregates -
Determ nation of the unit weight of
particle

(1976) Lightwei ght aggregates -
Determ nation of the water absorption
coefficient

(1976) Lightwei ght aggregates -
Determ nation of strength of particles
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

7549-8

7549-9

7549- 10

7549-11

7549-12

8520-1

8520-2

8520-7

8520- 8

8520-13

8520- 15

8520- 16

8520- 17

8520-21

8520- 22

(1976) Lightwei ght aggregates -
Determ nation of the potential degree of
stai ni ng

(1976) Lightwei ght aggregates -
Determ nation of the loss on ignition

(1976) Lightwei ght aggregates -
Determ nation of the freezing resistance

(1976) Lightwei ght aggregates -
Det erm nati on of the soundness by
aut ocl ave test

(1976) Lightweight aggregates - Eval uation
of the properties by standard |ab concrete
tests

(1999) Aggregates for use in concretes -
Definition, classification and properties

(1997) Aggregates for use in concretes -
Requi renent s

(1984) Aggregates for use in concretes -
Deternmination of the sieved at 0,075 UN
2332

(1999) Aggregates for use in concretes -
Determ nation of clay lunps and friable
particles

(1984) Aggregates for use in concretes -
Determ nation of density and water
absorption of fine aggregates

Aggregates for use in concretes -
Det erm nation of the equivalent in sand

Aggregates for use in concretes -

Determ nation of density and water
absorption of coarse aggregates.
(hydrostatic bal ance and cylinder nethods)

(1984) Aggregates for use in concretes -
Conpression test of coarse aggregates

(1999) Aggregates for use in concretes -
Conparison in concrete with aggregates of
known characteristics

(1999) Aggregates for use in concrete -
Determ nation of potential reactivity of
alcali in aggregates
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

SS UN

8926

8927

8981-7

10622

10765

11001

(1986) Steel wires to be used in
manuf acturing of electrically wel ded
fabrics and lattice girders for the
rei nforcment of concrete

(1986) Electrically welded steel fabrics
and lattice girders for the reinforcenent
of concrete

(1989) Durability of concrete works -
Criteria for mx design, mxing and
pl aci ng of concrete

(1997) Zinc-coated (gal vani zed) steel bars
and wire rods for concrete reinforcenment

(1999) Admi xtures for concrete -

Mul tifunctional adm xtures for concrete -
Definitions, requirenments and conformty
criteria

(1962) Code of practice for edge
preparation in fusion welding of stee
structures

| SO 10287 (1995) Steel for reinforcnent of concrete

- Determination of strength of joints in
wel ded fabric

U50. 00. 206. 0 For mmor ks - CGeneral requirenments for

design, construction and use

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)

(UNI EN 1SO) (UNI |SO)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNI EN, UNI ENV, CEl EN, UNI EN | SO or UN
ISOis a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI

UNI

UNI

CNR 10020 (1971) Beamtest on steel bars

EN 196-1

EN 196-2

(1996) Met hods of testing cenent -
Determ nation of strength

(1996) Met hods of testing cenent -
Chemi cal analysis of cenent
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

196-3

196- 4

196-5

196-6

196-7

196- 21

197-1

197-2

206-1

450

451-1

898-1

934-2

1363-1

1363-2

1367-1

1367-2

(1996) Met hods of testing cenent -
Determ nation of setting tinme and soundness

Met hods of testing cenent - Quantitative
determ nation of constituents

(1996) Met hods of testing cenent -
Pozzol anicity test for pozzol anic cenents

(1991) Methods of testing cenent -
Det erm nati on of fineness

(1991) Methods of testing cenent - Methods
of taking and preparing sanples of cenent

(1991) Methods of testing cenent -
Determ nati on of the chloride, carbon
di oxi de and al kali content of cenent

(2001) Cenent - Part 1: Conposition
specifications and conformity criteria for
conmon cenents

(2001) Cenent - Part 2: Conformity
eval uation

(2001) Concrete - Part 1: Specification
perfornmance, production and confornity

(1995) Fly ash for concrete - Definitions,
requirenents and quality contro

(1996) Method of testing fly ash -
Determ nati on of free cal ci um oxi de content

(2001) Mechani cal properties of fasteners
made of carbon steel and alloy steel -
Part 1: Bolts, screws and studs

(2002) Admi xtures for concrete, nortar and
grout - Part 2: Concrete adm xtures -
Definitions and requirenents

(2001) Fire resistance tests - Part 1:
Ceneral requirenments

(2001) Fire resistance tests - Part 2:
Al ternative and additional procedures

(2001) Test for thermal and weat hering
properties of aggregates - Determnation
of resistance to freezing and thaw ng

(2001) Test for thermal and weat hering

SECTI ON 03410 Page 7



properties of aggregates - Magnesi um
sul fate test

UNI EN | SO 1461 (1999) Hot di p gal vani zed coatings on
fabricated iron and steel articles -
Specifications and test nethods

UNI ENV 1992-1-3 (1995) Eurocode 2: Design of concrete
structures - Part 1-3: General rules -
Precast concrete el enents and structures

UNI | SO 2081 (1989) Metallic coatings - Electroplated
coatings of zinc on iron or stee

UNI EN 10025/ Al (1995/96) Hot rolled products of non-all oy
structural steels - Technical delivery
condi tions

UNI | SO 10065 (1994) Steel bars for reinforcenment of
concrete - Bend and rebend test

UNI ENV 10080 (1997) Steel for the reinforcenment of
concrete - Wl dable ribbed reinforcing
steel B 500 - Technical delivery
conditions for bars, coils and wel ded

fabric

UNI EN 12350-7 (2002) Testing fresh concrete - Air
content - Pressure nethods

UNI EN 12620 (2000) Aggregates for concrete

UNI EN 13055-1 (1997) Lightweight aggregates - Part 1:
Li ght wei ght aggregates for concrete and
nortar

UNI EN 20898-2 (1994) Mechani cal properties of fasteners

- Part 2: Nuts with specified proof |oad
val ues - Coarse threads

NATI ONAL RESEARCH COUNCI L ( CNR)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: The C.N.R (National Research Council) is
an organi zation that issues technical standards,
norns, and technical specifications, together with
certifications, tests, and crediting for Public
Admi nistrations at their request. The C. N R also
provi des for the conpilation of norns for the
acceptance, testing and unification of nmaterials,

i nstrunments, equi pnent, nachinery and vari ous
accessories for scientific and technical use,
execution of norns, testing and protection of
systens and construction. C N R norms are
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1

available only in the Italian | anguage.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

CNR 10018 (1987) Rubber and PTFE pads for
constructions - Instructions for the
design and installation

.2 PRECAST MEMBERS

The work includes the provision of precast non-prestressed concrete herein
referred to as precast nenbers [except that precast concrete wall panels
shal | be provided as specified in Section 03450, "Plant-Precast
Architectural Concrete"]. Precast nenbers shall be the product of a

manuf acturer specializing in the production of precast concrete nenbers.
The advi sory provisions shall be considered to be mandatory, as though the
word "shall" has been substituted for "shoul d* wherever it appears;
reference to the "Building Oficial," the "Structural Engineer" and the
"Architect/Engi neer" shall be interpreted to mean the Contracting O ficer.

3 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Where a "G' in subnittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any
added or existing subnmittal itens deened
sufficiently critical, conplex, or aesthetically
significantly to nerit approval by the Governnent.
Submittal itens not designated with a "G' will be
approved by the QC organizati on.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 02 Shop Drawi ngs
Drawi ngs of precast nenbers; G

SD- 03 Product Data
Anchorage and lifting inserts and devices; G
Beari ng pads; G

SD- 04 Sanpl es

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Sanpl e panels should only be required when a
finish Gade A or better is specified.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Surface finish; G
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Submit two 300 by 300 by 50 mmthick sanple panels representative
of the color and finish for each type of precast nenber.

SD- 05 Design Data
Precast concrete nenbers design calculations; G
Concrete m x design; G

SD- 06 Test Reports

EIRE R R S I I I R S b R R S I S I R I R R S S S I R A R I S I S S S R I S I
NOTE: Require aggregate quality testing on |large
concrete projects where concrete is exposed to
seawater, alkali soils, nmoist conditions, or the
qual ity of aggregates is questionable.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Contractor-furnished mx design;, G

Submit copies of test reports showing that the nmix has been
successfully tested to produce concrete with the properties
specified and will be suitable for the job conditions. The

| aboratory test reports shall include mll test and other tests
for cenent, aggregates, and adm xtures. Provide naxi num noni nal
aggregate size, gradation analysis, percentage retained and

passi ng sieve, and a graph of percentage versus sieve size. Test
reports shall be submitted along with concrete mx design. btain
approval before concrete placenent.

[ Aggregates; @G
[Submit test results for aggregates in accordance with UNI 8520-22
for potential alkali reactions.] [Submit tests for aggregate size
and gradation in accordance with UNI EN 12620. ]

SD-07 Certificates

Fabri cati on

Submit quality control procedures established in accordance with
UNI ENV 1992-1-3 by the precast manufacturer.

[ Admi xt ur es]
SD-11 C oseout Submittals
Concrete batch ticket information

1.4 QUALI TY ASSURANCE

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Edit when precast nenbers are to be fire
rated. On nost large jobs, not all nenbers will
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1

have the sane fire rating, so fire ratings for each
speci fic nenber should be indicated for clarity.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: \When concrete toppings are indicated, they
are nornmally allowed to be used in establishing the
design strength of the precast nenber. However,
areas where the topping is not the full thickness,
and areas w t hout topping |located inside of |arger
areas with topping need to be indicated so that the
topping is not used in the untopped areas to
establish the design strength of the precast nenbers.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

4.1 Precast Concrete Menber Design

Law 1086, DM 9/1/96, and DM 16/1/96, including |atest updates and
revisions. Design precast nmenbers (including connections) for the design

| oad conditions and spans indicated, and for additional |oads inposed by
openi ngs and supports of the work of other trades. [Precast nenbers [where
i ndi cated] shall have a fire rating [of | ]-hours] [as indicated] as
designed in accordance with UNI EN 1363-1 and UNI EN 1363-2.] [Concrete
toppi ngs shall [not] be used in establishing the design strength of the
precast nenbers. ]

.5 DELI VERY AND STORAGE

Lift and support precast nenbers at the lifting and supporting points

i ndi cated on the shop drawi ngs. Store precast nenbers off the ground.
Separate stacked precast nenbers by battens across the full wi dth of each
bearing point. Protect fromweather, marring, danage, and overl oad.

.6 PLANT | NSPECTI ON

At the option of the Contracting O ficer, [precast units may be inspected
by the Contracting O ficer] [precast units shall be inspected by the QC
Representative] prior to being transported to the job site. The Contractor
shall give notice 14 days prior to the tinme the units will be available for
pl ant inspection. Neither the exercise nor waiver of inspection at the
plant will affect the Governnent's right to enforce contractual provisions
after units are transported or erected.

.7 QUALI TY ASSURANCE

. 7.1 Drawi ng I nformation

Submit drawi ngs indicating conplete information for the fabrication
handl i ng, and erection of the precast nmenber. Draw ngs shall not be
reproductions of contract drawi ngs. Design calculations and draw ngs of
precast nmenbers (including connections) shall be prepared and seal ed by a
regi stered professional engineer, and submtted for approval prior to
fabrication. The drawi ngs shall indicate, as a mnimm the follow ng

i nformation:
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a. Marking of menbers for erection
b. Connections for work of other trades

c. Connections between nenbers, and connecti ons between nenbers and
ot her construction

d. Location and size of openings
e. Headers for openings

f. Joints between nenbers, and joints between nmenbers and ot her
construction

g. Reinforcing details

h. WMaterial properties of steel and concrete used
i. VLifting and erection inserts

j. Dinmensions and surface finishes of each nenber
k. FErection sequence and handling requirenents

I. Al loads used in design (such as live, dead, handling, and
erection)

m  Braci ng/shoring required
n. Areas to receive toppings, topping thickness.
7.2 Desi gn Cal cul ations

Submit calculations reflecting design conformng to requirenents of
paragraph entitled "Precast Concrete Menber Design." Design calculations
and drawi ngs of precast menbers (including connections) shall be prepared
and seal ed by a regi stered professional engineer, denponstrating conpliance
with Law 1086, D.M 9/1/96, and D.M 16/1/96, including |atest updates and
revi sions and indicated | oading conditions; and submtted for approval
prior to fabrication

. 7.3 Concrete M x Design

Thirty days mninmumprior to concrete placenent, submt a mx design for
each strength and type of concrete. Submit a conplete list of materials

i ncludi ng type, brand, source and anount of cenent, fly ash, pozzol ans,
ground slag, and adm xtures; and applicable reference specifications.
Provide m x proportion data using at |least 3 different water-cenent ratios
for each type of mxture, that will produce a range of strength
enconpassi ng those required for each class and type of concrete required.
If source material changes, resubmt nix proportion data using revised
source material. No material shall be provided unless proven by trail mx
studies to neet the requirenents of this specification, unless otherw se
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approved in witing by the Contracting Oficer. The submttal shal
clearly indicate where each nmix design will be used when nore than one m X
design is submtted. Subnmit additional data regarding concrete aggregates
if the source of aggregate changes.

1.7.4 Certificates: Record Requirenent

UNI EN 206-1. Subnit mandatory batch ticket information for each | oad of
ready- m xed concrete.

PART 2 PRODUCTS
2.1 SOURCE MANUFACTURERS
2.1.1 Precast Concrete
The foll owi ng nmanufacturers conply with these specifications:

| TALCEMENTI

Via San Bernardi no, 149/ A
24126 Ber ganp

Tel : 035/4167111

Fax: 035/4167046

Wb Site: www cal cestruzzi.it

MAC S. p. A

Via Vicinale delle Corti, 21
31100 Treviso

Tel : 0422/ 304251

Fax: 0422/ 421802

Wb Site: www. nmac-nbt. com

O her manufacturers are acceptable, provided that they denonstrate both
products and production process are in conpliance with all the codes
specified herein by submtting adequate certifications.

2.2 CONTRACTOR- FURNI SHED M X DESI GN

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Nornmal precast design is based on concrete
havi ng a conpressive strength of 35 MPa at 28 days.
Some precast nmanufacturers |like to speed up
production by using high early strength concrete
conforming to requirenents of UNI EN 197-1, Table 2,
par agraph 7.1. 2.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Delete air entraining requirenents when the
project is located in a nonfreezing clinate.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Designer shall review EN 206-1 for the variety
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2.

of choices defined and revise this specification
accordi ngly.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Law 1086, DM 9/1/96, and DM 16/1/96, including |atest updates and
revisions. The m ni num conpressive strength of concrete at [28] [ ]
days shall be [35 MPa] | ], producing a class [C35/45] [___] concrete
unl ess otherwise indicated. [Add air-entraining adm xtures at the mxer to
produce between 4 and 6 percent air by volune.] The consistency of the
concrete prior to placenent shall produce a range of slunp of 50-90 mMm|[__
nm, slunp class [52] [___ ], using a nmaxi num water-cenent ratio of 0.45 by
weight. Use 25 to 35 percent (by weight) fly ash or pozzolan, 40 to 50
percent GGBF slag or a conmbination that is approved by the Contracting
Oficer. [The water soluble chloride ion concentrations in hardened
concrete at ages from28 to 42 days shall not exceed [0.15] [0.30] [1.00].]
[ The concrete exposure class shall be Xo, for concrete inside buildings
with very low humdity.]

3 MATERI ALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: UNI EN 197-1 and UNI EN 197-2 cover 27
products in the fanmly of comon cenents. They are
grouped into five main cenent types (refer to Table
1 of UNI EN 197-1).

The followi ng are acceptable for use:

1. CEM | - Portland cenent.

2. CEM Il - Portland conposite cenent that
i ncludes the types:

CEMII/A-S, CEMII/B-S Portland-slag cenent

CEMII/A-P, CEMI1/B-P,
CEMII/A-Q CEMII/B-Q Portland-pozzol an cenent

CEMII/A-V, CEMII1/B-V Portland-fly ash cenent
The following are acceptable for use with
restrictions on constitutant materials or material

per cent ages:

1. CEM Il - Portland conposite cenent that
i ncludes the types:

CEMII/A-M CEMII/B-M Portland-conposite cenent
2. CEM 111 - Blast furnace cenent, type CEMIII/A

3. CEM IV - Pozzol anic cenent, type CEMIV/ A
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2.

4, CEM V - Conposite cenent, type CEM V/ A

The followi ng are not acceptable for use:

1. CEM Il - Portland conposite cenent that
i ncludes the types:

CEMI1I/A-D Portl and-silica fune cenment
CEMII/A-W CEMII/B-W Portland-fly ash cenent
CEMII/AT, CEMII/B-T Port| and- burnt shal e cenent

CEMII/A-L, CEMII/B-L,
CEMII/A-LL, CEMII/B-LL Portl and-Ii nmestone cenent

2. CEM 111l - Blast furnace cenent, that includes
t he types:

CEMIII1/B, and CEMIII/C

3. CEM IV - Pozzol anic cenent, type CEMIV/B

4, CEM V - Conposite cenent, type CEM V/B
Kk Kk k k k ok ok kK Kk ok kk kK ok k k ok ok kK Kk ok kk ok kK ok k ko k kK ok k ok ok ok kK Kk k ko kK k ko kK K Kk
3.1 Cenentitious Materi al

"Cenentitious Material" as used herin shall include all portland cenent,
fly ash, pozzolan and ground granul ated bl ast-furnace sl ag.

.3.1.1 Cenent

UNI EN 197-1 and UNI EN 197-2, with nmaxi mum al kali content of 0.60 percent.
Cenent certificates shall include test results in accordance with UNI EN
197-1 and UNI EN 197-2, including Equivalent Al kalies. Blended and
conposite cenents shall contain a mninumof 50 percent portland cenent by
wei ght of total cenentitious nmaterials.[ Cenment shall be high early
strength cenent, (Cass R).] Cenent sanmpling and testing to verify the
conpliance of the product with the codes cited above shall be conducted as
specified in UNI EN 196-1, UNI EN 196-2, UNI EN 196-3, UNI EN 196-4, UNI EN
196-5, UNI EN 196-6, UNI EN 196-7 and UNI EN 196-21

.3.1.2  Fly Ash

UNI EN 206-1 and UNI EN 450, Type (V) Siliceous fly ash, except that the
maxi mum al | owabl e | oss on ignition shall be 6 percent and nmaxi num avail abl e
al kalies shall be 1.5 percent. The maxi mum al | owabl e cal ci um oxi de (CaO
content shall be 8 percent, as tested in accordance with UNI EN 451-1. Fly
ash certificates shall include test results in accordance with UNI EN 206-1
and UNI EN 450 including Available Alkalies. Type (W Calcareous fly ash
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2.

2.

shal | not be used.

.3.1.3 Pozzol an

UNI EN 196-5 and UNI EN 197-1.

.3.1.4 Ground Granul ated Bl ast - Furnace Sl ag

Law 595 and UNI EN 197-1

.3.1.5 Silica Fune

Silica fume shall not be used.

.3.1.6 Burnt Shal e

Burnt shal e shall not be used.

.3.1.7 Li mest one

Li mestone shall not be used.

.3.2 Wat er

Water shall be fresh, clean, and potable.
3.3 Aggr egat es

3.3.1 Aggregates Sel ection

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Sel ect gradation(s) based on job requirenents
and constraints. The nmaxi num aggregate size shal

not exceed three-quarters the m ni num cover over
reinforcing. Designer shall review variations of
sizes as identified in UNN EN 12620 and revise this
speci fication accordingly.

EE R R R R R R R R R R R R R R R R R R R R R R O R

UNI 8520-1, UNI 8520-2, UNI 8520-7, UNI 8520-8, UNI 8520-13, UNI 8520-15,
UNI 8520-16, UNI 8520-17, UNI 8520-21, UNI 8520-22, UNI EN 1367-1, UNI EN
1367-2 and UNI EN 12620, Size D/'d of 5/15, except as nodified herein

ot ai n aggregates for exposed concrete surfaces fromone source. Aggregates
shal |l not contain any substance which nmay be deleteriously reactive with
the alkalies in the cenent.

[2.3.3.2 Aggregates for Lightweight Concrete

Al'l aggregates for |ightweight concrete as defined in UNI 7548-1 shal
conply with UNI 7549-1 and UNI EN 13055-1. Aggregate properties consistent
with the requirenents specified in UNl 7549-1 shall be verified in
accordance with UNl 7549-2, UNI 7549-3, UNI 7549-4, UNI 7549-5, UNI 7549-6,

SECTI ON 03410 Page 16



UNI 7549-7, UNI 7549-8, UNI 7549-9, UN 7549-10, UNI 7549-11 and UNI 7549-12.
1]2.3.4 G out
2.3.4.1 Nonshri nk G out

UNI 6687, nonnetallic, of type and quality commonly used in the
construction of precast el enments.

2.3.4.2 Cenentitious G out

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: Delete air entraining requirenents when the
project is located in a nonfreezing clinate.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Shall be a mixture of Portland cenent, sand, and water. Proportion one
part cenent to approximately 2.5 parts sand, with the anount of water based
on placenent nethod. [Provide air entrainnment for grout exposed to the
weat her. ]

2.3.5 Admi xt ures

[2.3.5.1 Ai r-Entraini ng

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Delete air entraining requirenents when the
project is located in a nonfreezing clinate.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

UNI EN 934-2, UNI 10765 and UNI EN 12350-7. [Certify that adm xtures are
free of chlorides.]

12.3.5.2 Accel erating
UNI 10765.

2.3.5.3 Wat er Reduci ng
UNI 10765.

2.3.6 Rei nf or cement

Rei nforcing bars and welded wire fabric shall conformto Law 1086 and D. M
9/ 1/96, or the latest updated revision

2.3.6.1 Rei nforcing Bars

[UNI 1SO 10065 and UNI ENV 10080] [or] [UNI 10622], test in accordance with
UNI CNR 10020 and UNI 5294,

2.3.6.2 Wel ded Wre Fabric

UNI 8926, UNI 8927 and UNI ENV 10080, test in accordance with UNI |SO 10287
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and UNI 5294,

.3.7 Met al Accessories

Provide UNI SO 2081, UNI 5743, or UNI EN I SO 1461, gal vani zed.
.3.7.1 I nserts

UNI 7451 or UNI 3160.

.3.7.2 Structural Steel

UNI EN 10025/ A1.

.3.7.3 Standard Strength Bolts

UNI EN 898-1, UNI 3740-1, and UNI 5727.

.3.7. 4 H gh Strength Bolts

UNI EN 898-1, UNI 5712, Law 1086 and D.M 9/1/96, including |atest updates

and revisions.

.3.7.4 Nut s

UNI 3740-1, UNI 5591, UNI 5592, UNI EN 20898-2, UNI 5713, Law 1086 and D. M

9/ 1/96, including |atest updates and revisions.
.3.7.5 Washers

UNI 3740-1, UNI 5714, plain carbon steel. Law 1086 and D.M 9/1/96,
i ncluding | atest updates and revisions.

.3.8 Beari ng Pads

.3.8.1 El astomneric

CNR 10018, for plain neoprene bearings.

.3.8.2 Hardboard (Interior Only)

Har dboard in conpliance with the precast nmanufacturer reconmmendation

.4 FABRI CATI ON

UNI ENV 1992-1-3, unless specified otherw se.

4.1 For ns

Brace forms to prevent deformation. Forns shall produce a snooth, dense
surface. Chanfer exposed edges of colums and beans 200 mm unl ess

ot herwi se indicated. Provide threaded or snap-off type formties.
Formvork shall conmply with SS UNI U50. 00. 206. 0

SECTI ON 03410 Page 18



2.4.2 Rei nf or cenent Pl acenent

Law 1086, DM 9/1/96, and DM 16/1/96, including |atest updates and
revisions for placenent and splicing. Reinforcement nmay be preassenbl ed
before placenent in forns. Provide exposed connecting bars, or other
approved connection nethods, between precast and cast-in-place
construction. Renbve any excess nortar that adheres to the exposed
connecti ons.

2.4.3 Concrete
2.4.3.1 Concrete M xing

UNI EN 206-1. M xing operations shall produce batch-to-batch uniformty of
strength, consistency, and appearance.

2.4.3.2 Concrete Pl acing

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: D.M 16/1/96 suppl enents Law 1086; D. M
16/1/96, para. 6.1.1 states that concrete nust not
be placed with tenperature less than 0 deg. C

unl ess proper precautions are taken to ensure proper
cold weather curing. UN 8981-7 technical norm
states that concrete nust be manufactured and
cast-in-place at tenperature not |ower than 10 deg
C, unl ess proper precautions are taken to ensure
proper cold weather curing. No references address
hot weat her placing. Designer shall include

addi tional requirenents as may be necessary for a
particul ar project |ocation.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

UNI 8981-7, Law 1086, and D.M 16/1/96, unless otherw se specifi ed.
2.4.3.3 Concrete Curing

Conmence curing immediately following the initial set and conpletion of
surface finishing. Provide curing procedures to keep the tenperature of
the concrete between 10 and 90 degrees C. Wen accelerated curing i s used,
apply heat at controlled rate and uniformy along the casting beds. Monitor
tenperatures at various points in a product line in different casts.

2.4.4 Sur face Finish

Repairs located in a bearing area shall be approved by the Contracting
Oficer prior to repairs. Precast nenbers containing hairline cracks which
are visible and are less than 0.5 mMmmin width, nmay be accepted, except that
cracks larger than 0.1 mmin width for surfaces exposed to the weat her
shal |l be repaired. Precast nenbers which contain cracks greater than 0.5 nm
in width shall be approved by the Contracting Oficer, prior to being
repaired. Any precast nenber that is structurally inpaired or contains
honeyconbed secti on deep enough to expose reinforcing shall be rejected.
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2.4.4.1 Unf or med Surfaces
Provide a [floated] [steel trowel ed] finish.
2.4.4.2 For ned Surfaces

Provi de surfaces with the foll ow ng finishes:

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: The following is equivalent to PCI M\L-116
Conmmer ci al Grade for unexposed surfaces.

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

[a. Unexposed Surfaces: Provide a surface finish with concrete
produced in forns that produce a rough finish; renove fins and
fill large surface bl eni shes. Sharp edges that will be visible in
the finished structure shall be ground down.]

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: The following is equivalent to PCI M\L-116
Standard Grade for unexposed surfaces.

EE R R R R R R R R R R R R R R R R R R R R R R O R

[b. Unexposed Surfaces: Provide a surface finish with concrete
produced in snooth fornms that do not inpart a texture; renove fins
and fill large surface blenishes. Sharp edges that will be
visible in the finished structure shall be ground down. Surfaces
can be painted, but may have surface voids.]

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: The following is equivalent to PCI M\L-116
Standard Grade for exposed surfaces.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

[c. Exposed Surfaces: Provide a surface finish with concrete
produced in snooth fornms that do not inpart a texture; renove fins
and fill large surface blenishes. Sharp edges that will be
visible in the finished structure shall be ground down. Surfaces
can be painted, but may have surface voids. The conbined area of
acceptabl e defective areas shall not exceed 0.2 percent of the
exposed to view surface area, and the patches shall be
i ndi stinguishable fromthe surroundi ng surfaces when dry.]

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: The following is equivalent to PCI M\L-116
Grade B finish for exposed surfaces.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

[d. Exposed Surfaces: Provide a surface finish with concrete
produced in snooth fornms that do not inpart a texture; renove fins
and fill large surface blenishes. Sharp edges that will be
visible in the finished structure shall be ground down. Al
surface bl em shes shall be filled or finished to provide a snooth
surface and uni form appearance when pai nted. Patches shall be
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i ndi stinguishable fromthe surroundi ng surfaces when dry.]
PART 3 EXECUTI ON
3.1 SURFACE REPAIR

Prior to erection, and again after installation, precast nenbers shall be
checked for damage, such as cracking, spalling, and honeyconbing. As
directed by the Contracting O ficer, precast nmenbers that do not neet the
surface finish requirenents specified in Part 2 in paragraph entitled
"Surface Finish" shall be repaired, or renpbved and replaced with new
precast nenbers.

3.2 ERECTI ON

Precast nenbers shall be erected after the concrete has attained the
speci fied conpressive strength, unless otherw se approved by the precast
manufacturer. FErect in accordance with the approved shop draw ngs. UN
ENV 1992-1-3, for tolerances. Brace precast nenbers, unless design

cal cul ations submitted with the shop drawi ngs indicate bracing is not
required. Follow the manufacturer's recomendati ons for maxi mum
construction | oads. Place precast nenbers |evel, plunb, square, and true
within tolerances. Align nenber ends.

3.3 BEARI NG SURFACES

Shall be flat, free of irregularities, and properly sized. Size bearing
surfaces to provide for the indicated cl earances between the precast nenber
and adj acent precast nenbers or adjoining field placed surfaces. Correct
bearing surface irregularities with nonshrink grout. Provide bearing pads
where indicated or required. Do not use hardboard bearing pads in exterior
| ocations. Place precast nenbers at right angles to the bearing surface,
unl ess indicated otherw se, and draw up tight wi thout forcing or

di stortion, with sides plunb.

3.4  ANCHORACE

Provi de anchorage for fastening work in place. Conceal fasteners where
practicable. Make threaded connections up tight and nick threads to
prevent | oosening.

3.5 VELDI NG

UNI 11001, Law 1086, D.M 9/1/96, and D.M 16/1/96, including |atest
updates and revisions for welding connections and reinforcing splices.
Protect the concrete and other reinforcing fromheat during welding. Wld
continuously along the entire area of contact. Gind snooth visible welds
in the finished installation

3.6  OPEN NGS
Hol es or cuts requiring reinforcing to be cut, which are not indicated on

t he approved shop drawi ng, shall only be nade with the approval of the
Contracting Oficer and the precast nmanufacturer. Drill holes |less than
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300 mMmmin dianmeter with a dianond tipped core drill.

.7 GALVANI ZI NG REPAI R

Repai r damage to gal vani zed coatings using UNl 5743 zinc rich paint for
gal vani zed surfaces damaged by handling, transporting, cutting, welding,
bolting, or acid washing. Do not heat surfaces to which repair paint has
been appli ed.

.8  GRAUTI NG

Clean and fill [indicated] keyways between precast nenbers, and other
i ndi cated areas, solidly with nonshrink grout or cementitious grout.
Provi de reinforcing where indicated. Renpbve excess grout before hardening.

.9 SEALANTS

Provide as indicated and as specified in Section 07920, "Joint Seal ants."

[3.10 CONCRETE TOPPI NG

Provide as indicated and as specified in Section 03300, "Cast-In-Place
Concrete.”

13.11 SAMPLI NG AND TESTI NG

3.

11.1 Concrete

Concrete shall be tested periodically in accordance with Law 1086 and D. M
9/1/96, including | atest updates and revisions. Al specinmens prepared for
| ab conpressive tests shall be in accordance with UNI 6127, UNI 6130-1 and
UNI 6130-2. The conpressive tests shall be executed as specified by UN
6132. Conpressive tests shall be performed by an Official Laboratory

Aut hori zed by the Italian Public Wrk Mnistry.

.11.2 St eel Rei nf orcnent

Steel reinforcnent shall be tested in accordance with UNI CNR 10020, UN
5294, Law 1086 and D.M 9/1/96, including |atest updates and revisions.
Speci men preparation and testing shall conformw th UNI ENV 10080.

-- End of Section --
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